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ABSTRACT

Mathematics is an important tool to solve practical problems, including those
in the field of economics. In the training program for Economics students,
teaching advanced Mathematics modules aims at helping learners improve
their ability to use mathematical knowledge to solve practical problems in
economics. The study proposes a mathematical modeling process in teaching
Math modules for Economics students and illustrates this process in teaching
content “Linear equation systems" in the Algebra module to develop
mathematical modeling capacity for students. To develop mathematical
modeling capacity for students through the mathematical modeling process in
teaching Mathematics subjects effectively, lecturers need to invest time in

researching documents, learning about practice and flexibly applying
teaching methods for specific content.

1. Mé dau

Toén hoc ngay cang c6 nhiéu tng dung trong cudc sdng, nhiing kién thire va ki ning toan hoc co ban da gitp con
nguoi giai quyét cac van dé trong thuc tién cudc sdng mot cach cé hé thng va chinh Xac, gop phan thiic day xa hoi
phét trién (B6 GD-BT, 2018). Trong giang day mén Toan cho sinh vién (SV) nganh Kinh té, viéc sir dung cac md
hinh toan hoc dé mé phong va dy bao c6 vai trd rat quan trong, gilp SV phat trién céc nang lyc noi chung, néng luc
mo hinh héa toan hoc (MHHTH) noi riéng dé phan tlch VA giai quyét céc van dé vé kinh té trong thuc tlen

Trong qué trinh day hoc cac hoc phan Toén cao cip, SV thuong gap nhidu khé khan trong viéc nam viing kién
thirc todn hoc (Hoang Vian Thang va Pham Van Nghia, 2020; Pham My Hanh, 2019). Néi dung hoc phan “Pai s6
tuyén tinh” duoc day hoc cho SV nganh Kinh té hién nay ch trong tinh tng dung trong kinh té, didu nay duoc thé
hién trong gi4o trinh To&n cao cap cho céc SV nganh Kinh té (Lé Dinh Thuy, 2010; Lé Van Hot, 2000). Khi giai cac
bai toan kinh té dua trén cac mo hinh toan hoc, SV s& phét trién dugc cc ning luc hoc tap, hiéu duoc ¥ nghia viéc
ng dung toan hoc trong linh vuc kinh té va yeu thich hoc tdp mon Toan hon. Do d6, mé hinh héa céc bai toan thuc
tién trong day hoc cac hoc phan Toén cao cap 1a mot trong nhitng phuong phap giang day hi¢u qua, glup SV phat
huy tinh tich cuc hoc tap, ddng thoi nang cao chat luong dao tao dé dap tng yéu cu cua chuan dau ra ddi véi SV
nganh Kinh té. Bai bao trinh bay mot s6 van d& vé MHHTH, dé xuét quy trinh MHHTH trong day hoc c4c hoc phan
mén Toéan cho SV nganh Kinh té va minh hoa quy trinh nay trong day hoc kién thirc “Hé phuong trinh tuyén tinh”
thudc hoc phin Pai 6 tuyén tinh nhim phét trién ning lyc MHHTH cho SV.

2. Két qua nghién ciru
2.1. M& hinh hoa toan hgc

- Khai niém M6 hinh héa toan hoc:

Theo Greer (1997), MHHTH 1a sy chuyén doi gitta thyc tién va toan hoc. Theo tic gid Phan Thj Tinh (2012),
“tinh hubng thuc tién” 1a mot tinh hudng ma trong khach thé c6 chira dung nhitng phan tir 13 nhimng yéu t6 thyc tién,
MHHTH 1a qué trinh biéu dién lai nhimg van dé thyc tién theo ngdn ngit toan hoc trong viéc tim kiém phuong an
giai quyét cac tinh hudng. Haines va Crouch (2001) mé ta MHHTH nhu 1a mét qué trinh c6 tinh chu ki, trong d6 cac
van dé thyc tién duoc biéu dién lai bang ngdn ngit toan hoc va giai quyét trong méi trudng toan hoc; sau d6 két qua
s€ dugc kiém tra lai trong thyc tién. Nghién ciru cia Tran Vui (2014) khéng dinh MHHTH 1a qua trinh giai quyét
nhiing van dé thue tién bang cic cong cu toan hoc. Theo Pong Thi Hong Ngoc (2022), MHHTH la mot qua trinh
chuyén d6i mot van dé thue tidn sang van dé toan hoc bang cach biéu dién lai véi ngon ngir toan hoc, thiét 1ap, sang
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tao m6 hinh toan hoc va gidi quyet trén mo hinh d6; mé hinh s& dugc thay doi néu phuong an giai quyét chua phu
hop vdi yéu cau thyc tidn ban dau, hodc cai tién, sang tao dé co thé du doan cho tinh huong moi.

Tir cac quan diém trén , theo chiing t6i, MHHTH la qué trinh chuyén doi tir cAc van dé thyc tidn sang van dé toan
hoc bang cach thiét 1ap va giai quyét cac md hinh toan hoc.

- Nang lyc MHHTH: Theo Blum va Jensen (2007), ning luc toén hoc Ia kha ning sin sang hanh dong dé dap
tng nhitng théch thirc toan hoc cua mat tinh hudng nhat dinh; ning luc MHHTH 1a mét ning luc thanh phan cua
ning luc toén hoc, 1a kha ning thuc hién cac giai doan cua quy trinh MHHTH trong mét bdi canh nhat dinh. Theo
Haines va Crouch (2001), ning luc MHHTH dugc danh gia qua 8 yéu t: don gian hda céc gia thuyét; 1am rd muc
tiéu; xac dinh van dé, gan bién, tham sé va hang sé; x4c dinh bai todn toan hoc; chon md hinh; biéu dién db hoa;
d4nh gia két qua trong tinh hudng thuc. B3 Thi Thanh (2020) cho rang, ning lyc MHHTH Ia kha ning tng dung,
thong hiéu, dién ta - giao luu va giai quyét cac van dé lién quan dén MHHTH. Theo Nguyén Danh Nam (2016), ning
lyc MHHTH 13 kha niing biéu dién qua trinh lién quan dén viéc xay dung va kiém ching cac md hinh toan hoc, thuc
hién tat ca cac giai doan cua qué trinh mo hinh héa nham giai quyét van dé/tinh hudng thuc tién da dt ra.

Tir c4c quan diém trén, theo ching toi, c6 thé hiéu “ning luc MHHTH” 13 kha ning thyc hién day du cac giai
doan cua qua trinh md hinh héa nham giai quyét van dé toan hoc dugc dit ra.

Theo Chuong trinh gido duc phd thong mén Toan 2018, ning lyc MHHTH gdm cac thanh td sau: (1) St dung
cac mo hinh toan hoc (gom: cong thic, phuong trinh, bing biéu, do thi,...) dé m ta c4c tinh huong dit ra trong cac
bai toan thuc té; (2) Giai quyet CAC Van dé toan hoc trong mé hinh dugc thiét Iap; (3) Thé hién va danh gia 10i giai
trong ngi canh thuc té va cai tién mo hinh néu cach giai quyét khong phu hop (Bo GD-BT, 2018).

2.2. Pé xudt quy trinh md hinh héa toan hec

Tir céc nghién cau cua Theo Blum va LeiR (2005), Bong Thi Hong Ngoc (2022), chiing t6i dé xuat quy trinh
MHHTH trong day hoc cac hoc phan mén Toan cho SV nganh Kinh té gom 5 budc nhu sau:

- Buoc 1: Quan sat, xay dung gid thuyét. O budc nay, giang vién (GgV) can huéng dan SV quan sét hién tuong
trong the gidi thyc, xay dung gia thuyet SV cén xac dinh céc dir lidu dau vao (chang han nhu c4c hang s6, tham sd,
bién s6,...), cac van dé can giai quyét. O budc nay cd nhiéu co hoi phat trién cho SV thanh t5 1, 2 cua ning luc
MHHTH.

- Burc 2: Xay dung md hinh todn hoc. Bé xay dung mé hinh ton hoc, trudc tién SV can xac dinh duoc céc dir
liéu nhu: hing so, tham s6 va bién s6,... GgV cho SV xay dung md hinh todn hoc bing céch thiét 1ap méi lién hé
giita cc dit liéu thong qua cac phuong trinh, bat phuong trinh hodc quy tic md ta mdi lién hé giira cac bién s6. Budc
3 ¢6 nhidu co hoi phét trién cho SV thanh t 1, 2 va 3 cia nang luc MHHTH.

- Buréc 3: Gidi quyét mé hinh. Sau khi xay dung mé hinh, GgV c6 thé husng dan SV sir dung cac phwong phap
phan tich, tdi wu hodc mo phong dé tim ra giai phap cho md hinh. Budc ndy ¢6 nhiéu co hoi phét trién cho SV thanh
t6 2, 3 ciia nang lyc MHHTH.

- But6c 4: Kiém tra, danh gid két qua va phét trien md hinh. Cudi cuing, sau khi giai quyét mo hinh, can kiém tra
va danh gia két qua & dam bao tinh hop 1i, pht hop vai thuc tidn. GgV huéng dan SV danh gia lai mo hinh, nhan
dinh va cai tién phwong phép giai dé nang cao chét lwvong caa mo hinh hoic 19i giai ciia bai toan. Ngoai ra, dya trén
mo hinh da ¢, GgV c6 thé huéng din SV tao ra mot md hinh méi. Buéc ndy c6 nhidu co hoi phat trién cho SV
thanht6 1, 2, 3 cia nang lvc MHHTH.

Trong qué trinh &p dung quy trinh MHHTH & trén trong day hoc, GgV can linh hoat van dung cac bude va didu
chinh két qua thyc hién tai timg budc dé dat dugc mé hinh higu qua nhét, dap tng cac muc tiéu giang day ph hop
véi dbi twong ngudi hoc cu thé. Ngoai ra, ngudi hoc cd thé cha dong dé xuat 16i giai va xay dung md hinh tir cac
tinh hudng c6 van dé trong thyc té, GgV s& hd tro danh gia mé hinh va két qua tim duoc tir dit liéu dau vao.

2.3. Minh hea viéc day hoc ngi dung “H¢ phuwong trinh tuyén tinh” (hoc phdn Pai sé tuyén tinh) nham phét trién
ndng lyc md hinh héa toan hec cho sinh vién nganh Kinh té

Hién nay, cac mon hoc trang bj kién thirc toan hoc va ap dung kién thue d6 vao viéc phéan tich cac mo hinh kinh
té duoc dua vao giang day ¢ nhiéu trudng dai hoc. i v6i SV nganh Kinh té, hoc phan Pai s6 tuyén tinh duoc dua
vao nam thir nhit, day 1a kién thire co s, 1a nén tang cho SV hoc cac mdn hoc chuyén nganh. Trong day hoc ngi
dung “H¢ phuong trinh tuyén tinh”, GgV ¢d thé dua ra tinh hung gan véi linh vuc kinh té théng qua vi du sau:

Vidu 1: Mot cira hang tra sita ¢ béan céc loai sau: tra sira truyén théng, tra sira tran chdu duong den, tra sira trn
chau tring, tra sira Oreo Cake Cream. Mot ngay, s6 li tra sita truyén thong ban duoc gap 4 1an 6 li tra sita Oreo Cake
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Cream va s6 li tra sira tran chau dudng den gip doi s li tra sita Oreo Cake Cream; tong sé li tra sira truyén thong va
trdn chau dudng den ban duoc 1a 600. Tong s6 li tra sira 4 loai trén ban dugc trong mot ngay 1a 825. Hoi cira hang
da ban duoc mdi loai bao nhiéu li tra sita trong mot ngay?

Huéng dan

- Bu6e 1: Quan sat, xay ding gia thuyét. GgV hudng dan SV xéc dinh nhitng thong tin va yéu cau caa tinh hudng
dua ra.

+ Di liéu da biét: S6 i tra sira truyén thong ban dwoc gap 4 1an s li tra sita Oreo Cake Cream; s6 li tra sita trén
chau dudng den gép doi s6 li tra sita Oreo Cake Cream:; tong sd li tra sita truyén thong va tran chau duong den ban
dugc 12 600 Ii. Tong s6 li tra sira 4 loai trén ban dugc trong ngay la 825.

+ Dt liéu can tim: S6 i tra sira mdi loai d4 ban duoc trong ngay.

- Buéc 2: Xay ding md hinh todn hoc. GgV cho SV xéc dinh céc bién s6 va diéu kién cua bién: Goi x,y,z,t la
s6 li tra sira truyén thong, tran chau duong den, tran chau tring, Oreo Cake Cream twong tmg ban dugc trong mot
ngay. Tacé x,y,z,t lacéc gia tri nguyén, khdng am.

GgV cho SV xéc dinh méi lién hé giira cac bién sb théng qua cac dit liéu cua bai toan.

S6 li tra sira truyén thong ban duoc gap 4 lan sé li tra sira Oreo Cake Cream: x = 4t .

S6 li tra sita tran chau dudng den gap doi s6 li tra sita Oreo Cake Cream: y =2t .

Tong s6 li tra sira truyén thdng va tran chdu duong den ban dwoc 12 600 li: x + y = 600.

Tong s6 li tra sita 4 loai trén ban dwoc trong ngay 12825 li: x+y+z+t=825.

Tir do, GgV yéu cau SV d& xuat md hinh toén hoc cua bai toan: Mé hinh toén hoc cua bai todn chinh 1a mot hé
phuong trinh tuyén tinh:

X—4t=0
y—2t=0

X+ Yy =600
X+Yy+z+t=825

- Burgc 3: Gidi quyét md hinh. GgV c6 thé yéu cau SV ding phuong phap thé hoic phuong phap Gauss dé giai
hé trén, dwoc két qua 1a: x =400, y = 200,z =125,t =100 .

- But6c 4: Kiém tra, danh gid két qua va phét trién mo hinh.

+ Kiém tra, danh gid két qua: GgV yéu cau SV tra 161 két qua cia bai toan trén: Cira hang ban dugce 400 i tra
sita truyén théng, 200 li tra sita tran chau dudng den, 125 i tra sira tran chau tréing, 100 i tra sira Oreo Cake Cream.
Kiém tra két qua thoa mén yéu cau bai toan.

+ Phat trién mo hinh:

GgV c6 thé dit cac cau hoi sau:

Cau hdi 1: Néu gia ban 1 li tra sira cac loai: tra sira truyén thong, tra sita tran chau duong den, tra sira tran chau
tring, Oreo Cake Cream tuong ing 1a 25000, 20000, 24000,30000 (d6ng) thi doanh thu ngay hom do cua cia
hang la bao nhiéu?

Cau hdi 2: Dé dat doanh thu 1a 25 triéu mot ngdy, cira hang phai béan it nhat bao nhiéu i tra sira mi loai?

Dé giai dap cau hoi thir nhit, SV chi can thuc hién phép nhan hai ma tran, trong d6 ma tran tht nhit 13 s6 i tra
sita truyén thong, tran chau dudng den, tran chau tring va Oreo Cake Cream da ban dugc, ma tran thir hai la gia ban
timg loai san pham.

25

act: [400 200 125 100]| 2
Taco: | 1| s | =[20000]

30
Doanh thu ngay hom dé cua cira hang 1a 20 triéu dong. ‘ ‘,
Dé cura hang dat doanh thu 25 triéu mot ngay thi bai toan sé ¢ nhiéu loi giai, GgV c6 thé cho SV phén chia cac
tinh hudng theo cac truong hop co ban sau:
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Trudng hop 1: Tang sb lugng tra sita Oreo Cake Cream ban duoc, Vi gia ban tra sira Oreo Cake Cream la cao
nhét va sé li tra sita Oreo Cake Cream cira hang ban duoc hién Ia thip nhét. SV c6 thé dé xuét cac chinh sach khuyén
mai, kich ciu nham ting s6 lugng san phim ban dugc.

Truong hop 2: Tang sb lugng li tra sita truyén thong ban dugc, Vi tra sita truyén thong c6 sb luong ban duoc
nhiéu nhit.

Truong hop 3: Tang gi4 ban ctia moi loai san pham Tuy nhién, ddi voi truong hop nay néu tang gia, thi theo quy
luat cung cau, 6 lugng san pham ban dugc ¢ thé s& thap hon so véi ban dau, SV can dé xuat viéc ting gia phi hop
dé doanh thu dat myc tiéu 25 tridu ddng.

Truong hop 4: Giam gia cac san pham. Trong truong hop ndy can xem xét dén chi phi san xuat, GgV c6 thé bo
sung thém théng tin vé chi phi san xuat, & dam bao cira hang dat doanh thu 25 triéu dong.

Vi ddy 12 bai toan mé nén ¢ nhiéu dap an dé lya chon, GgV c6 thé b sung thém cac yéu cau khéc nham tim ra
|oi gii t6i wu cho timg trudng hop.

Vi du 2: Cung - cau vé gao cua dia phuong A theo tong hop s6 lidu diu ndm 2023 dwoc cho boi bang sau:

ISSN: 2354-0753

Gia (triéu dong/tan) 12 13 14 15 16 17
Luong cau 20 19 18 17 16 15
Luong cung 14 19 24 29 34 39

Hay x4c dinh phuong trinh ham cung, ham cau? Tim gia cta gao tai thoi diém cén bang thi truong?

- Buréc 1: Quan sét, xay dung gia thuyét. GgV hudng din SV xéc dinh cac thong tin cia bai toan da cho va yéu
cau ciia tinh hudng.

+ Dir liéu da biét: Bang s6 liéu cung - ciu vé gao cua dia phuong A.

+ Diz ligu can tim: Phuong trinh ham cung, ham cau? Tim gia ctia gao tai thoi diém can bang thi truong?

- Buéc 2: X8y dung md hinh toan hoc. GgV huéng dan SV thiét lap cac bién sb va diéu kién cua bién: Goi Q,
|a ham s chi lugng cau, Q, 1aham sé chi lugng cung, P 1a gia ban thi phuong trinh ham cung, him cau twong tng
codang: Q, =aP +b; Q, =cP+d trongdd a,b,c,d lacac tham sb.

Tir c&c 6 liéu cua tinh hudng dua ra, SV ¢6 thé xac dinh dwoc mdi lién hé tuyén tinh gitra gia ban va lugng cau,
gia ban va lwong cung. D¢ giai thich rd hon moi quan hé nay, GgV co thé yéu cau SV vé biéu d6 minh hoa cu thé
(xem biéu do 1):

——Qs —&—Qd

45
40
35
30
25
20
15
10

0 2 4 6 8 10 12 14 16 18
Biéu do 1
Tur biéu d6 1, SV xéc dinh d6 thj cua Q,,Q, 1a duong thang. Bé xac dinh tham s6 trong cac phuong trinh, ta 1iy
2 diém bt ki ma céc duong thang di qua Q, = aP +b; Q, =cP +d . Khi d6, md hinh can bang thj truong ¢6 dang:

Q,=aP+b
Q, =cP+d.
Qd:Qs
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- But6c 3: Giai quyét md hinh. GgV huéng dan SV thay céc gié tri dé tim ra ham cung, ham cau va tim céc gié tri
d6 tir md hinh da thiét lap trong budc 2.

20=12a + b a=-1
Chon (P =12,Q, = 20),(P =13,Q, :19) ta c6 hé phuong trinh:

19-13a+b = |b=32"

Khi do, phuong trinh ham cau la: Q, =P +32.

Chon (P =12;Q, =14),(P =13,Q, =19), ta c6 h¢ phuong trinh: {14 =lzewd {C =>
19=13c+d _ |d =46

Ta c6 phuong trinh ham cung 1a: Q, =5P —46.

Q,=-P+32
MG hinh c&n bang thi truong 6 dang: < Q, =5P — 46 .
Qd :Qs

Giai hé phuong trinh tuyén tinh trén, ta dwoc: P = 13. Vy, gia cua gao tai thoi diém can bing thi treong 12 13
trigu dong/tan.

- But6c 5: Kiém tra, danh gid két qua va phét trién m hinh.

+ Kiém tra, danh gia két qua: Thay gia tri trong tng cc s6 liéu di cho & dé bai déu thoa méan phuwong trinh ham
cung va ham cau. Gia tai thoi diém cén bang dbi chiéu voi biéu db 1 1a chinh xac.

+ Phdt trién mé hinh: GgV c6 thé néu cac cu hoi dé phat trién mé hinh:

Cau hoi 1: Néu chinh phu 4p dit mot mic gié gao la 14 triéu dong/tan thi didu gi & xay ra?

Cau hoi 2: Chon tinh hudng cho sé ligu vé lugng cung, cau, gia cua hai loai hang héa va lap md hinh can bing
thi tredng, xac dinh gia tai thoi diém can bang?

Dua vao bang s liéu, SV d& dang tra loi cau hoi 1, véi mirc gia 14 trigu dong/tan thi Q, > Q, , nhu vy Xay ra
hién tuong gao trén thi truong du thira.

Vi cau hoi 2, GgV c6 thé chia 16p thanh 4 nhém SV, mdi nhém giai quyét 01 tinh hudng, sau d6 bao céo két
qua trudc ap.

CAc vi du trén da gitip SV phét trién dwoc cac thanh t ciia nang luc MHHTH, rén luyén dwoc cac ki ning; ching
han: - Ren ki nang phan tich di liéu: Quy trinh MHHTH thwong bat dau bang viéc thu thap va phan tich dir liéu.
biéu nay gitp SV biét cach biéu db hda dit liéu, xac dinh xu huong va cac mdi tuong quan trong dit lidu, hiéu sau
hon vé viéc ung dung todn hoc vao linh vuc kinh té; - Phat trién cdc ki nang: SV s€ hoc cach biéu di&n mot van dé
kinh té thanh mé hinh toan hoc, thuong Ia cac hé phuwong trinh tuyén tinh. Didu ndy gidp cic em tim dwoc méi lién
hé gitra cc bién va sir dung toan hoc dé du doan va giai quyét cac van d&; - Ap dung kién thic vao thyc tién: Quy
trinh MHHTH gidp SV thy ring toan hoc khdng chi 1a I thuyét ma con ¢6 wng dung trong thuc tidn. SV c6 co hoi
&p dung kién thuc toan hoc dé giai quyét cac van dé trong linh vuc kinh t& nhu: du béo doanh sé ban hang, quan Ii
rai ro tai chinh hodc téi wu hoa chién luoc dau tu.

3. Két luan

Trong béi canh nén kinh té ngay cang phét trién, viéc ap dung mo hinh todn hoc vao linh vyc kinh té dang ngay
cang dugc chl trong. Dé dat hidu qua trong viéc ap dung quy trinh MHHTH trong giang day céc hoc phin mén
Toan, GgV can déu tu thdi gian nghién ctu tai liéu, tim hidu thyc tién va sir dung cac phuong phap day hoc phi hop.

Nghién ciru da dé xuit quy trinh MHHTH vao day hoc noi dung “Hé phuong trinh tuyén tinh” thudc hoc phan
Dai s6 tuyén tinh cho SV nganh Kinh té nhim phét trién nang luc MHHTH cho c&c em. Tir thuc tién day hoc,
chiing toi nhan thiy day hoc mé hinh héa Ia mét cach hiéu qua dé gitp SV nganh Kinh té nim viing kién thirc
toan hoc co ban va biét tng dung chling vao thuc tién. GgV cd thé phat trién quy trinh MHHTH cho cac noi dung
khéc, ciing nhu huéng dan, hd trg va dio tao cho SV dé cac em co thé ap dung kién thiic toan hoc vao linh vuc
kinh té hiéu qua hon.
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